Objective: To find the association of maternal energy and protein intake with preterm birth.
P reterm birth is a major determinant of neonatal mortality and childhood morbidity [1] . There seems to be an upward trend [2, 3] , which contributes to almost 3.6 million preterm births accounting for 23.6% of the global preterm births reported each year [4] . Preterm birth has been consistently associated with maternal underweight and nutrient deficiencies during pregnancy [5] [6] [7] [8] [9] . Therefore, nutritional assessment needs to be an integral part of antenatal care and should be continued during pregnancy in order to reduce the risk of maternal, fetal and neonatal complications, as well as the short-and long-term adverse outcomes. We conducted this case-control study with the objective to find the association of maternal energy and protein intake with preterm birth.
METHODS
This was a hospital-based case-control study conducted in King George's Medical University, a tertiary-care teaching institute, and Ram Manohar Lohia Hospital, a tertiary-care government non-teaching institute, in Lucknow, Uttar Pradesh, India. These two hospitals were chosen on the basis of their highest delivery data per year. Ethical clearance for the study was obtained from the Institutional ethical committee of King George's Medical University. Written informed consent was obtained from participating mothers.
The gestational age of neonate was assessed by using modified Ballard score within 48 hours of birth [10] . Preterm was defined as birth less than 37 weeks of gestation [1] . Cases were defined as mothers (age 18-40 years) of live preterm neonates. Controls were eligible mothers who delivered a neonate at or after 37 weeks of gestation, consecutive to an enrolled case. Mothers who gave birth to twins or those with neonates having congenital abnormalities were excluded.
To detect a mean difference of 5 gm/day (SD 7 g) in protein intake (two sided α=0.05, power=90%), we required a sample of 292 women each for cases and controls. We planned to recruit 350 cases and 350 controls.
Medical records were reviewed to obtain the age, pregnancy details and illness status of included women. Data were collected by a trained Medical scientist. Socioeconomic status was defined using Modified Kuppuswamy's socioeconomic scale 2012 [11] . Social classes I and II were categorized as high, III as middle, and IV and V as low. Mothers were asked for their daily intake of supplements (Iron, folic acid, vitamin D and calcium) during pregnancy. A predesigned questionnaire was used for obtaining the information of their diet in one week preceding delivery. The questions were pertaining to intake of milk, lentils, wheat products, rice, fruit vegetables, fast food, meat products and Indian desserts.
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DISCUSSION
In this case-control study, we observed a statistically significant association of preterm birth with lesser maternal energy and protein intake. Maternal energy and protein intake also positively correlated with neonatal head circumference, chest circumference, birth weight, whole length and foot length.
The limitation of this study was that information of dietary intake in last one week was collected which is unlikely to capture the nutritional intake during entire pregnancy. To overcome the limitation of paucity of information on maternal diet, we also measured Maternal Mid Upper Arm Circumference which is reported to be a potential indicator of chronic nutritional status [13] . Recall method for estimating dietary intake and approximation of quantity of food consumed were the other limitations. The likely effect of other maternal, placental and fetal factors leading to preterm birth was also not evaluated in our study.
Our findings are supported by a Cochrane review that concluded that less energy intake during pregnancy is strongly associated with poor fetal growth, and underweight during pregnancy can also be possibly associated with the risk of preterm birth [14] . On the other hand, meta-analysis of five trials on balanced protein energy supplementation during pregnancy showed no difference between the incidence of term and preterm birth [15] .
Our findings of positive correlation between maternal energy and protein intake and neonatal anthropometric measures are supported by another Indian study, reporting association of higher energy intake during pregnancy with birth weight [16] . Walker, et al. [17] reported that weight of the mother during pregnancy was associated with higher head circumference, chest circumference and whole length of neonate.
We conclude that lesser protein and energy intake is possibly associated with preterm birth. Although etiology of preterm birth is multi-factorial, maternal nutrition being 
WHAT IS ALREADY KNOWN?
• Poor maternal nutritional status is a cause of low birth weight.
WHAT THIS STUDY ADDS?
• Lower protein and energy intake during pregnancy is associated with preterm birth.
